Execution of macrophage apoptosis by Mycobacterium avium through apoptosis signal-regulating kinase 1/p38 mitogen-activated protein kinase signaling and caspase 8 activation.
Macrophage apoptosis is an important component of the innate immune defense machinery (against pathogenic mycobacteria) responsible for limiting bacillary viability. However, little is known about the mechanism of how apoptosis is executed in mycobacteria-infected macrophages. Apoptosis signal-regulating kinase 1 (ASK1) was activated in Mycobacterium avium-treated macrophages and in turn activated p38 mitogen-activated protein (MAP) kinase. M. avium-induced macrophage cell death could be blocked in cells transfected with a catalytically inactive mutant of ASK1 or with dominant negative p38 MAP kinase arguing in favor of a central role of ASK1/p38 MAP kinase signaling in apoptosis of macrophages challenged with M. avium. ASK1/p38 MAP kinase signaling was linked to the activation of caspase 8. At the same time, M. avium triggered caspase 8 activation, and cell death occurred in a Fas-associated death domain (FADD)-dependent manner. The death signal induced upon caspase 8 activation linked to mitochondrial death signaling through the formation of truncated Bid (t-Bid), its translocation to the mitochondria and release of cytochrome c. Caspase 8 inhibitor (z-IETD-FMK) could block the release of cytochrome c as well as the activation of caspases 9 and 3. The final steps of apoptosis probably involved caspases 9 and 3, since inhibitors of both caspases could block cell death. Of foremost interest in the present study was the finding that ASK1/p38 signaling was essential for caspase 8 activation linked to M. avium-induced death signaling. This work provides the first elucidation of a signaling pathway in which ASK1 plays a central role in innate immunity.